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1 Introduction

The Metacomputing Directory Services Markup Language (MDSML) allows one to describe objects specified
with the Grid Object Specification (GOS) [3]. The purpose of GOS is to enable to define a large number of
objects that are used as part of the Grid Information Services. Since objects are typically defined by various
groups, it is essential that objects be defined constantly and easily. GOS provides one solution. With the advent
of XML [1] and sophisticated tools [4] that can be used to parse and trandate XML documents, it is of great
advantage to provide an XML binding to GOS. Besides the definition of schemas through GOS, MDSML allows
one also to formulate entries that follow the specifications defined by the language.

We have developed prototype tools that can convert MDSML into various output formats, including HTML,
DSML, ASCII, and IATEX. We expect to extend these prototypes to include tools that also can verify entries.
Because of the need for scalable Grid Information Services the ability of client-side, verification of entriesis of
utmost importance to reduce the load on information servers.

1.1 Notation

The terminology of [3] is used in this documentation. We assume the reader is sufficiently familiar with this
notation.

1.2 Relationship toDSML

Originaly MDSML was called gosML. Recently we changed the name to reflect the close relationship to the
Directory Services Markup Language (DSML) [2], defined asindustry standard. MDSML was defined before the
first official DSML specification was rel eased, but we have made some changes to the original MDSML to bring
the languages closer together.

One of the most challanging tasks an information services group faces isto specify the objects and their at-
tributes so that uniform infrastructures in a heterogeneous environment can be created. We feel that the current
DSML language does not allow one to define all the constructs that are necessary to define, maintain, and ex-
tend schemas between a large heterogeneous group of people defining and maintaining a distributed information
service. To underline this, we quote from [2] :

It is not an initial goal of DSML to specify the attributes that all directories must contain, or the
method with which the directory information is accessed from the directory. The expectation is
that standard protocols (such as LDAP), proprietary access protocols (such as Novell’s NDAP) and
proprietary APIs (such as Microsoft’ sADSI) could produce DSML documents as an optional output.

Following thisintention of the use of DSML, one can produce atrand ator that transforms MDSML documents
to DSML. Although the inverse is also possible, it will not allow one to formulate al the semantic information
that is defined in MDSML through a DSML document.

2 Example

An MDSML document can have three different objects: object classes, aggregate classes, and entries. Object
classes and aggregate classes are used to define the structure in which entries are defined. We follow the example
asusedin[3].



2.1 Aggregate Class

It isstraightforward to transform an aggregate class specified in the GOS format to MDSML . The example below
demonstrates how to define an aggregate object.

<mdsn : aggr egat ecl ass nane=''Location’’ namespace="'Gid ’'>
<mdsnl : descri ption>
Thi s aggregate object defines a geographical |ocation. A
geographi cal location is often used for the graphical display
of prgani zati ons or compute resources on a nap.
</ mdsm : descri pti on>
<mdsml :attribute nane="’static’’
type='"'ci sbool ean’’
occurence=""single’’
required=""true ’>
<mdsnl : descri ption>
In case the location is fixed, static is set to true
ot herwi se fal se.
</ description>
</mdsm :attribute>
<mdsml :attribute name=""1latitude’
type="'cisfloat’’
occurence=""single’’
required=""'fal se’’ >
<mdsnl : descri ption>
Specifies the value of the latitude in the form
‘‘degree mnute second’’
</ mdsm : descri pti on>
</mdsm :attribute>
<mdsm :attribute name="'1ongitude’
type="'cisfloat’’
occurence=""single’’
required=""'fal se’’ >
<mdsnl : descri pti on>
Specifies the value of the longitude in the form
‘‘degree mnute second’’
</ mdsm : descri pti on>
</mdsm :attribute>
</ mdsnl : aggr egat ecl ass>

2.2 Object Class

An object classis as simple to define as an aggregate class. In contrast to an aggregate class, however, the object
class contains additional tags, such as superior, rdn, childof, and aggregates. We have chosen the name superior
to represent the SUBCLASS OF block in GOS. The choice of name is motivated by the fact that the tag is called
in such amanner in DSML.

In the following example we have left out further descriptions. It is obvious that a correct usage of the
definition of an object contains detailed descriptive tags to describe the usage of an attribute or the object itself.



<mdsn : obj ect cl ass nane=""' Conmput eResource’’ nanespace=""'Gid >
<mdsnl : descri ption>
</ mdsm : descri pti on>

<mdsnl : superior name="'Physical Resource’’ nanmespace=""Gid '/>
<mdsm :rdn nane=""hn'’ expansi on=""host Nane’’' />

<mdsm : chi | dof >
<mdsnl : obj ect name name=''organi zational Unit’’ namespace=""Gid ’'>
<mdsn : obj ect name name=’''organi zati on’’ namespace=""Gid '>

</ mdsm : chi | dof >

<mdsnl : aggr egat es>
<mdsn : obj ect name name="'1location’’ nanespace="'Gid >
</ mdsnl : aggr egat es>

<mdsm : attribute name="'canoni cal Syst enNane’’
type="'cis'"’
occurence=""single’’
required=""true ’>
<mdsnl : descri ption>

</ mdsm : descri pti on>
</mdsm :attribute>

<mdsm :attribute name="' manufacturer’’
type="'cis’
occurence=""single'’
required=""true' ’'>
<mdsnl : descri pti on>

</ mdsm : descri pti on>
</mdsm :attribute>

<mdsm :attribute name="' manufacturer’’
type="'cis’
occurence=""single'’
required=""true ’'>
<mdsnl : descri pti on>

</ mdsm : descri pti on>
</mdsm :attribute>

<mdsm : attribute name="'nodel "’
type="'ces’’
occurence=""single'’



required=""true ’>
<mdsnl : descri ption>

</ mdsm : descri pti on>
</mdsm :attribute>

<mdsml :attri bute name=""diskDrive'’
type="’'cis'"’
occurence=""multiple’
required=""'fal se’’ >
<mdsnl : descri ption>

</ mdsmi : descri pti on>
</mdsm :attribute>

</ mdsn : obj ect cl ass>

2.3 Entry

Object classes and aggregates together describe the schema of the information to be represented. An instantiation
of datathat is described viaa schema is often called an entry. An entry is defined by its distinguished name, and
attributes that can have multiple values depending on its schema definition. Multiple entries can be included in a
document that is defined by MDSML. A client library must be able to verify whether entries follow the definition
of aparticular schema.

<mdsm : entry dn=""hn=conputer. anl . gov,
o=Argonne National Laboratory,
0=d obus, C=US '’ >
<mdsm : entry-oc>
<mdsm : val ue> Gi d: : Conput eResource </ ndsm : val ue>
</ mdsm : entry-oc>

<mdsn : entry-at name=''canoni cal Syst emNane’ ' >
<mdsm : val ue> |i nux-386-2. 012 <mdsm : val ue>
</mdsm : entry-at>
<mdsm : entry-at name="'rmanufacturer’’ >
<mdsm : val ue> | BM <ndsm : val ue>
</mdsm : entry-at>
<mdsml : entry-at name='’'nodel’’ >
<mdsm : val ue> | BM <ndsm : val ue>
</mdsm : entry-at>
<mdsm : entry-at name=''serial Nunber’’ >
<mdsm : val ue> T300Th67617653276 <ndsml : val ue>
</mdsm : entry-at>
<mdsml :entry-at name="’'static'’'>
<mdsm : val ue> fal se <ndsm : val ue>
</mdsm : entry-at>
<mdsml : entry-at name="'1ongitude ' >
<mdsm : val ue> 55 12 3 <mdsmnl : val ue>



</mdsm : entry-at>
</mdsm :entry-at nane=''latitude ’'>
<mdsm : val ue> 30 4 5 <mdsm : val ue>
</mdsm : entry-at>
</ mdsm :entry>

3 MDSML Document Type Definition

This section contains the full document type definition (DTD) of MDSML.

<!-- VERSI ON Cct ober, 2000 -->
<IELEMENT ndsml (objectclass | aggregateclass | entry)*>

<! ELEMENT obj ectcl ass ( (description)?,
(superior)?,
(rdn),
(childof) 2,
(aggregates) ?,
(attribute)*)>
<I ATTLI ST obj ectcl ass
name CDATA #REQUI RED
nanespace CDATA "Gid"
oi d CDATA #| MPLI ED
>

<! ELEMENT aggr egat ecl ass ( (description)?,
(childof) 2,
(aggregat es) ?,
(attribute)*)>
<l ATTLI ST aggr egat ecl ass
name CDATA #REQUI RED
nanespace CDATA "Gid"
oi d CDATA #| MPLI ED
>
<! ELEMENT descri ption (#PCDATA) >

<! ELEMENT oi d EMPTY>
<! ATTLI ST oi d
val ue CDATA #REQUI RED
>
<! ELEMENT superior EMPTY>
<l ATTLI ST superi or
name CDATA #REQUI RED
nanespace CDATA "Gid"
>
<! ELEMENT rdn EMPTY>



<I ATTLI ST rdn
name CDATA #REQUI RED
expansi on CDATA #REQUI RED

<

ELEMENT chi | dof (obj ect nane) +>

<

ELEMENT aggr egat es (obj ect nane) +>

<
<

ELEMENT obj ect nane EMPTY>

ATTLI ST obj ect nane

name CDATA #REQUI RED

nanespace CDATA "Gid"

>

<IELEMENT attribute (description)>

<IENTITY % STRTYPE "(cis | ces | bin | int | dn
| cisfloat | cisdate | cisboolean | tel | url)">

<IENTITY 9% BOOLEAN "(true | false)">

<IENTITY 9% OCCUROP "(single | multiple)">

<I ATTLI ST attribute

name CDATA #REQUI RED

type STRTYPE, "cis"

oi d CDATA #l MPLI ED

requi red ¥BOOLEAN, "fal se"

occurrence YOCCUROP; "single"

<IELEMENT entry ( (entry-oc),
(entry-at)* )>
ATTLI ST entry
dn CDATA #REQUI RED
>
<l ELEMENT entry-oc (val uet)>
<IELEMENT entry-at (val uet)>
<I ATTLI ST entry-at

name CDATA #REQUI RED
>

<! ELEMENT val ue (#PCDATA)* >

<

4 Conversion Tools

Included hereis an ascii version of the manpage for the mdsml-converter tool which we have developed.

mdsmi - converter (1) User Manuals mdsm -converter (1)
NANMVE

mdsmi - converter <-> Convert MDSM. docunents to other formats
SYNOPSI S

mdsmi - converter --input input-file [options]



DESCRTPTI ON
mdsmi - converter is a bourne shell script wapper for
org. gl obus. mdsm . Converter which cones packaged with the
Java CoG Kit. Converter is a Java (SDK2) application that
reads an MDSML ( XM.) docunent, converts the information to
another format, and then wites the converted docunent to
ei ther standard out or a user-specified file. Because
this is a Java program the jar file containing needed
cl asses must be located. To do this, ndsmi-converter
requires that the COG_ | NSTALL_PATH environment vari abl e be
set to the installation directory of the Java CoG Kit.
Currently, the supported output formats include DSM., GOS,
MDS Attributes, MDS bjectcl asses, an HTM. version of GOS,
a LaTex version of GOS, LDAPv3 subschenm, as well as DIT,
i nheritance, and aggregate graphs in dot input format.
OPTI ONS
--format out put - format
The output format (gos | attribute | objectclass |
htm | latex | dsm | dit | inheritance | |dapv3 |
aggr egat e)
--help
Di spl ay the usage screen.
--out put out put
The output file for the converted document (default
is stdout).
--seperator seperator
The nanespace/type seperator (default is '::").
--0i d-db oi d-dat abase
Specify the Idap "at" file which serves as a
dat abase for retrieving O Ds. This option al so
flags the converters to wite out ODs. If this
option is not used, O Ds will not be displayed.
--w t h- namespace| - - wi t hout - nanespace
Do or do not output nanespaces for formats that my
contain them (default is wthout).
--with-alternate|--without-alternate
Do or do not generate an alternate output (default
is without). This is currently only used in LaTex.
OBTAI Nl NG THE SOFTWARE
mdsm -converter is distributed with the Java CoG Ki t
(CoG. To obtain CoG visit the CoG website at
http://ww. gl obus. or g/ cog.
BUI LDI NG AND | NSTALLI NG THE SOFTWARE
To build the Java CoG Kit, a traditional configure...
make. .. make install sequence is enployed. If you only
wi sh to build the packages needed to run mdsmi - converter,
performthe follow ng configure comrmand substituting an
appropritate installation prefix:



configure --prefix=<installation prefix> --wi thout-appl et
--w t hout -common --wit hout - exanpl e --without-gara
--without-gram--without-io --w thout-nds --w thout-nyproxy
--without-rsl --wthout-security --w thout-tools
Perform a make to build the sel ected packages.
Perform a make install to jar up all the conpiled classes
and install the software under the given installation
prefix directory. Finally, you rmust make sure the
COG_I NSTALL_PATH environnment variable is set appropriately
to the installation prefix directory. This will allowthe
script to locate the appropriate java cl asses.

SAMPLE EXECUTI ON
mdsmi - converter --input input.ndsnm --output output.dsm
--format dsmni

MDSM. DTD
In order to validate and parse an MDSM. docunent, the
docunent must point to a valid MDSM. DID in it’'s DOCTYPE
decl aration. The | atest DID can be found in the CoG
distribution’s "include" directory or on the Gidforum
G S Wrking Goup’s web site (http://ww.nts. anl . gov/gridforum gis).

KNOWN BUGS AND LI M TATI ONS

TO DO (for devel opers)

AUTHORS

The main core of the devel opment was done by Peter Lane
<l ane@rcs. anl . gov>. HTM. enhancenents and LaTex hel p was
provi ded by Gregor von Laszewski <gregor @cs. anl.gov>.
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